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Let D(u) denote the maximum number of pairwise disjoint Steiner triple systems 
of order V. In this paper, we prove that D(u) = u - 2 holds for all u F 1, 3 (mod 6) 
(u > 7), except possibly u = 141, 283, 501, 789, 1501, 2365. 
A Steiner triple system of order u (briefly STS(u)) on S is a pair (S, S), 
where 1 S I= v and where 9 is a set of 3-subsets of S (called triples) such 
that any two elements of S are contained in exactly one triple of 2. It is well 
known that there is an STS(u) if and only if u G 1 or 3 (mod 6). Two 
STS(v)‘s on the same set are said to be disjoint if they have no triples in 
common. We denote by D(V) the maximum number of pairwise disjoint 
STS(u)‘s. It is easy to show that D(V) < 2) - 2 for v > 1. If the equality sign 
holds, the corresponding v - 2 Steiner triple systems are said to form a large 
set of disjoint STS(v)‘s. Trivially, D(3)= 1. Cayley [2] proved that 
D(7) = 2, however, it has been conjectured that D(V) = v - 2 for all o = 1 or 
3 (mod 6) (v > 7). Readers may refer for the history of this problem to [4] 
and [lo]. We have written five papers about this problem, and in this paper 
we are to prove 
THEOREM. If u E 1 or 3 (mod 6), u > 7, and v @ { 141, 283, 501, 789, 
1501, 2365}, fhelz D(v) = v - 2. 
All the following lemmas, which we need to prove the Theorem, are 
previously known results. 
LEMMA 1 [ 121. IJO = u - 2 (u > 2), then D(3v) = 3v - 2. 
LEMMA 2 [9]. IfD(v)=z.-22ndo>7,thenD(2u+1)=2u-l. 
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LEMMA 3 [8]. If D(n + 2) = n, n E 11 (mod 12) and n & (23, 47, 59, 
83, 107, 167, 179, 227, 263, 299, 347, 383, 719, 767, 923, 1439}, then 
D(3n) = 3n - 2. 
LEMMA 4 [5]. If D(n + 2) = n, p is a prime number, p = 7 (mod 8) or 
p E {5, 17, 19, 29}, and (p, n) # (5, l), then D(2 + pn) = pn. 
LEMMA 5 [6]. If n is an odd number, there exist 12 mutually orthogonal 
Latin squares of order n, and D( 1 + 2n) = 2n - 1, then D(l + 12n) = 
12n - 1. 
LEMMA 6 [7]. If D(l + 4n) = 4n - 1, n is a positive integer, and 
p E { 1,2,5}, then D(l + 12pn) = 12pn - 1. 
LEMMA 7 [7]. If D( 1 + 12n) = 12n - 1, n is an odd number, and 
pE (7, ll}, then D(l + 12pn)= 12pn- 1. 
Proof of Theorem. Letting T= {141, 283, 501, 789, 1501, 2365) and 
using induction on v, we shall show that if v E 1 or 3 (mod 6), v > 7, v & T, 
and if for every v’ < v satisfying v’ = 1 or 3 (mod 6), v’ > 7, and v’ @ T, 
D(v’) = v’ - 2 holds, then also we have D(v) = v - 2. The proof will be 
given separately for the following 10 cases with evidently exhaust all the 
possibilities (t is a nonnegative integer): (1) v 7 3 + 1st or 9 + 18t, (2) v = 
15 + 36t, (3) v = 33 + 36t, (4) v = 7 + 12t, (5) v = 1 + 36t or 25 + 36t, 
(6) v = 49 + 72t, (7) v = 13 + 72t and none of 5, 7 and 11 divides 1 + 6t, 
(8) v = 13 + 72t and 5 ( (1 + 6t), (9) v = 13 + 72t and 7 1 (1 + 6t), and 
(10) v = 13 + 72~ and 11 1 (1 + 6t). 
(1) v=3+ 18t or 9+ 18t. We can get D(v)=v-2 by Lemma 1, if 
D(v/3) = (v/3) - 2. Therefore, it is suffkient to consider the cases in which 
v = 21 and (v/3) E T. But D(21) = 19 and D(849) = 847 can be obtained by 
applying Lemma 4 (849 = 2 + 7 x 121); and for v = 423, 1503, 2367, 4503, 
7095, D(v) = v - 2 can be obtained by applying Lemma 2. 
(2) v = 15 + 36t. We can get D(v) = v - 2 by Lemma 2 if 
D(7 + 18t) = 5 + 18~ Therefore, it is sufficient to consider the cases v = 15, 
3003 and 4731. But D(15) = 13 can be found in [3], D(3003) = 3001 in [8, 
Sect. 21 and D(4731) = 4729 in [8, Sect. 81. 
(3) v = 33 + 36t. Here we can apply Lemma 3, therefore it remains to 
consider the cases in which 11 + 12t E {23, 59, 83, 107, 179, 227, 299, 347, 
383, 719, 767, 923, 1439) and 13 + 12t E { 1501,2365). But D(69) = 67 can 
be found in [3]; and for the rest, we can use Lemma 4, which are 
enumerated in the following: 
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V D(v) P n V WI P n 
177 175 7 25 1149 1147 31 37 
249 247 19 13 2157 2155 5 431 
321 319 29 11 2301 2299 19 121 
537 535 5 107 2769 2767 2767 1 
681 679 7 97 4317 4315 5 863 
897 895 5 179 4497 4495 5 899 
1041 1039 1039 1 7089 7087 19 373 
(4) v = 7 + 12t. We can get D(v) = v - 2 by Lemma 2 if D(3 + 6~) = 
1 + 6t. Therefore, it is sufficient to consider the cases v = 1003 and 
v = 1579. But D(1003) = 1001 can be obtained by taking p = 7 and n = 143 
in Lemma 4, and D( 1579) = 1577 can be obtained by taking p = 19 and 
n = 83 in the same lemma. 
(5) v = 1 + 36t or 25 + 36t. If D((v + 2)/3) = (v - 4)/3, then we can 
obtain D(v) = v - 2 by taking p = 1 and n = (v - 1)/12 in Lemma 6. 
Therefore, it is sufficient to consider the cases v = 421, 4501 and 7093. But 
D(421) = 419 can be obtained by taking p = 7 and n = 5 in Lemma 7, 
D(4501) = 4499 can be obtained by taking p = 5 and n = 75 in Lemma 6 
and D(7093) = 7091 can be obtained by taking p = 7 and n = 1013 in 
Lemma 4. 
(6) v = 49 + 72t. If D(9 -t 121) = 7 + 12t, then we can obtain 
D(v) = v. - 2 by taking p = 2 and n = 2 + 3t in Lemma 6. Therefore, it is 
sufficient to consider the cases v = 841, 3001 and 4729. But D(841) = 839 
and D(3001) = 2999 can be obtained by taking n = 1 in Lemma 4, and 
D(4729) = 4727 can be obtained by taking p = 29 and n = 163 in the same 
lemma. 
(7) v = 13 + 72~ and none of 5, 7 and 11 divides 1 + 6t. There exist 
12 mutually orthogonal Latin squares of order 1 + 6t (e.g., see [ 11, p. 841). 
Therefore, if D(3 + 12t) = 12t + 1, then D(v) = v - 2 by Lemma 5. Since 
3 + 12t @ T, one can see in this case D(v) = v - 2 always holds. 
(8) v=13+72t and 5](1+6t). Takingp=5 andn=(1+6t)/5 in 
Lemma 6, then we get D(v) = v - 2 if D( 1 + (4/5)( 1 + 6t)) = 
(4/5)( 1 + 6t) - 1. Therefore, it is sufficient to consider the cases v = 2102, 
7501 and 11821. D(2101)= 2099 can be obtained by taking p= 7 and 
it = 25 in Lemma 7. Since there exist 12 mutually orthogonal Latin squares 
of order 625 (e.g., see [ 11,’ p. 84]), D(7501) = 7499 can be obtained by 
Lemma 5. Also, D( 11821) = 118 19 can be obtained by taking p = 223 and 
n = 53 in Lemma 4. 
(9) v=13+72tand7](1+6t).Takingp=7andn=(1+6t)/7in 
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Lemma 7, then we get D(v)=v- 2 if D(1 + (12/7)(1 $ 6t))= 
(12/7)( 1 + 6t) - 1. Since 1 + (12/7)( 1 + 6t) @ T, one can see in this case 
D(v) = v - 2 always holds. 
(10) v=13+72t and 11](1+6t). Takingp=ll and n=(l+6r)/ll in 
Lemma 7, then we get D(V)=u-2 if D(1 +(12/11)(1 +6t))= 
(12/l 1 )( 1 + 6t) - 1. Therefore it is sufficient to consider the cases 
v = 16501 and 26005. D(16501) = 16499 can be obtained by taking 
p=5 and n=275 in Lemma6. Taking k=16, m=131 and x=71 in 
Theorem S(ii) in [l] (meanwhile cf. [ 11, p. 84]), we have 12 mutually 
orthogonal Latin squares of order 2167. Then D(26005) = 26003 can be 
obtained by Lemma 5. The proof is completed. 
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